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Figure 8
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ANTI-MICROBIAL CASH DRAWER

RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional >
Patent Application No. 61/983,385, filed Apr. 23, 2014, the
disclosure of which 1s incorporated herein by reference.

FIELDS OF THE INVENTION

10

The invention presented here relates to an ultraviolet
sterilization system used for preventing the transier of
microbes, specifically mm an integrated ultraviolet cash
drawer. The design 1s used typically at a point of sale where
a cash box 1s used to eflect standard cash registration 15
operations while seamlessly coupling ultraviolet steriliza-
tion on the cash transferred.

BACKGROUND
20

There are already a large number of devices described for
cllecting payment at a point of sale. Some have attempted to
couple these devices with known anti-microbial or germi-
cidal agents, however prior to the present invention any
incorporation of these agents into cash registers or currency 25
drawers i1nvolved commercially impractical designs and
expensive manufacturing processes.

Related art includes two portable devices described in
U.S. Pat. No. 4,786,812 1ssued on Nov. 22, 1988. This patent
described for a hand-held device to sterilize a surface 30
contaminated with mold, yeast or virus using ultraviolet
(UV) lamps operating at a wavelength of 253.7 nanometers.
U.S. Pat. No. 4,896,042 1ssued on Jan. 23, 1990 describes a
two-piece device consisting ol a hand-held unit with UV
lamps for sterilization of surfaces and a base unit with a fan 35
onto which the hand-held unit 1s secured for the sterilization
of the surrounding atmosphere. Neither invention provides
for or can ensure the complete decontamination of high-risk
items, such as currency, during continual routine exchange
of money as occurs 1n a check-out unit 1n department stores. 40

U.S. Pat. No. 6,753,536 describes the neutralization of
chemical and biological threats using a confined drawer
design that provides a contained decontamination of high-
risk 1tems such as money. The invention incorporates the use
of a combination of germicidal and thermal tubes to neu- 45
tralize chemical and/or biological agents. The ultraviolet
lamps emit ultraviolet radiation, preferably UV-C at a wave-
length of 253.7 nanometers with the heating tube generating
air temperatures of at least 160° C.

In the retail industry, customers are highly susceptible to 50
cross-contamination handling contaminated currency.
Employees are constantly handling money which signifi-
cantly increases their chances of infection. If employees
and/or customers perceive a store and the company as begin
unclean, the company brand and reputation will be affected. 55

None of the prior art inventions provide for or can safely
and elliciently ensure complete decontamination of the
currency exchanged during purchases as occurs 1n a check-
out unit of a large retail store. Prior devices required long
UV exposure times and cumbersome manipulation which 60
delays the purchasing process normally occurring at a full
service check-out station 1n a retail store.

A device for sterilizing currency, such as coins checks or
other monetary exchange used and exchanged by the public,
and that would allow an individual with little or no formal 65
training to seamlessly and effectively decontaminate the
currency while completing routine exchanged related tasks

2

such as would occur 1n a check-out line of a department store
or large commercial facility would provide a useful means
to control the commumication of germs. Thus the present
invention describes a device for sanitizing cash where there
would be no change or alteration of normal operations,
minimal integration into the current check-out stations, and
no daily recurring costs or additional employee training 1s
needed. Further, the present invention provides a means to
use germicidal ultraviolet radiation to kill contaminants
found on equipment 1n many various industries such as
health care and 1n food preparatory where the spread of
microbes among tools and bench-top equipment has become
a problem for workers and consumers in the field.

SUMMARY

Banknotes, coins, and other forms of money have always
been used 1n circulation as a medium of exchange especially
circulating paper money. Individual paper currency will be
in physical contact with multiple people and consequently
become an 1nadvertent vector for the transmission of
microbes 1 communities. This 1s especially true 1n large
retail stores where patrons select their purchase 1items and
then proceed to a central check-out station(s) to finalize the
exchange using currency. As individual currency 1is
exchanged through a check-out clerk and subsequent pur-
chasers, the risk of communicating a plethora of microbial
organisms increases through currency contact. Individuals,
especially people with suppressed immune systems, are
unnecessarily exposed to multiple diseases.

The present mvention incorporates an ultraviolet steril-
ization system for safely and efliciently 1rradiating money at
the point of currency transactions with ultraviolet light
(UVC). In one embodiment, a cash drawer incorporates, in
part, an outer casing configured to substantially enclose an
inner volume, an inner container configured to receive a
paper currency, and a series of electrical components
designed to completely irradiate with ultraviolet light, spe-
cifically UVC, the target monies in an optimized time
interval that allows continued addition and removal of
currency during routine purchases and exchange of money.

A further embodiment includes design modifications for
casy repair and maintenance. A modular design as described
herein provides for a rapid and simple manufacturing pro-
Cess.

The present mvention provides germicidal protection for
tull-service check-out stations in stores, in part, by retro
fitting current cash drawers with a UV system that signifi-
cantly reduces or eliminates the exchange of microbes
occurring with the transfer of currency. This “real time” UV
irradiation and currency exchange make the present inven-
tion useful 1n most retail stores and large commercial entities
were currency 1s exchanged with the public.

The embodiments of the present invention are shown 1n
the drawings and summarized below. It 1s to be understood,
however, that there 1s no intention to limit the invention to
the forms described in the specification. One skilled 1n the
art can recognize that there are numerous modifications that
would embody the spirit and scope of the imvention as
expressed 1n the claims.

T

DESCRIPTION OF THE FIGURES

The following drawings form part of the present specifi-
cation and are included to further demonstrate certain
aspects of the present invention. The invention may be better
understood by reference to one or more of these drawings in
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combination with the detailled description of specific
embodiments presented herein.

FIG. 1. Images of wrradiation chamber design, Panel A
single chamber area with no dividers, Panel B three chamber
divider, and Panel C standard currency dividers.

FIG. 2. Outer front face of box showing indicators LEDs,
green 1indicates power on and blue indicates lamp on, located
on the front fact of the box.

FIG. 3. Block diagram of main control board.

FIG. 4. Image of the micro switch design to accurately
time the opening and closing of the drawer with the opening,
and closing of the UVC lamp. Panel A shows the V bend
design. Panel B shows a modular design unit and Panel C
shows the unit situated within outer box.

FIG. 5. Image of the recessed metal pocket housing the 12
volt power connection as well as the cash drawer POS
interface.

FIG. 6. Image of the ultraviolet-C circuit board and lamp
mounted to the top portion of the mner surface of the outer
box.

FIG. 7. Images of the modular design of the PCB lamp
circuit board assembly. Panel A shows the UV-C circuit
board and lamps mounted on an insulated platform. As
shown 1n Panel B, a staggered pin orientation provides for
simple 1nstallation.

FIG. 8. Panel A shows an image of the protective screen
iserted nto position along the front and back 45 degree
angle screen and platform edge. Panel B shows the modular
circuit board and lamp with protective screen assembled on
the 1nner surface of the top of the outer box. Panel C show
an alternative design with standoil pins.

FIG. 9. Image of the aluminum protective screen shown
on mner surface of the top side of the currency drawer

FIG. 10. Insider view of the aluminum protective screen
showing sides angled at 90 degrees with portions cut open
for wire access and on the front and back edges a 45 degree
angle.

FIG. 11. Top view of an opened drawer modified for
disinfecting medical equipment.

FIG. 12. Panels A and C are images of two petr1 dishes
sampled from currency obtained from a restaurant and
pharmacy, respectively. Each petr1 dish was 1noculated from
3 different bills used 1n a typical transaction within the store
and without exposing to the UV-C cash drawer system of the
present invention. Panels B and D are images of petri dishes
sampled from the same currency in Panel A and C, respec-
tively, after disintection using the UV-C 1n the cash drawer.
Samples for each petri dish were obtained under aseptic
conditions with each dish incubated for 72 hours at 32° C.

FIG. 13. Image of the components for the kit of the
present invention. The components includes natural botani-
cal sanitizing wipes, hand sanmitizer, disinfecting wipes, a
disinfecting all-purpose spray cleaner and a portable
microbe detection device.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

The device described in the present invention provides a
system for significantly reducing or eliminating the
exchange of microbes with the transfer of currency. One
embodiment incorporates a currency box used 1 most
commercial transactions or associated with cash registers
used 1n large commercial entities such as retail stores. The
box 1s equipped with a series of ultraviolet lamps (UVC)
programmed to irradiate the contents such as coins and
notes. The UVC bulbs and electronic circuitry provide an
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4

ellicient and commercially practical means to providing a
germicidal sterilizer. The box 1s loaded with the currency.
When the drawer 1s closed, a calculated dose of germicidal
UVC energy 1s delivered automatically within the box,
climinating or significantly reducing the microbes. LED
displays on the outer front face of the box provide the user
with the system’s status, including power, lamps, and lamp
use. Other embodiments of the present invention include,
but not limited to, a device and a disinfecting tool used in the
healthcare industry and in the food preparatory industry
where cutting boards and other instruments are readily
sterilized.

Kits for maintaining a germ-iree checkout station are also
described which compliment the device in a system that
provides a complete germ-iree check out station. The kat
includes, 1n part, a botanical disinfecting wipes which fur-
ther aid 1n the safety of the employee.

Overall UVC Germicidal and Antimicrobial System

The PCB power circuit board and lamp circuit board 1s
designed to fit 1n any type of sterilization system to sterilize
a multitude of products, materials or tools. The target to be
irradiated 1s contained within a closed unit. Typical con-
tained units are shown 1n FIG. 1 where a drawer within the
closed box provides easy access when pulled out. As 1llus-
trated, FIG. 1 Panel A depicts a sterilization unit having an
outer box frame (10) with an inner draw (12) shown without
dividers. FIG. 1 Panel B 1s the same outer box frame (10)
and inner draw (13) with compartments. While any design
for dividing the inner draw 1s contemplated in the present
invention, FIG. 1 Panel C depicts the most preferred design
for the mner draw (14) having specific compartments for
storing currencies ol different denominations. Upon closing
the inner drawer and activation of the system, the contents
are exposed to a UVC source for a predetermined time
period optimized to ensure complete elimination of any
microbial activity on the surface of the target with the least
amount of lamp usage.

One embodiment of the present immvention address the
need for removing microbial activity on the surface of
currency as it 1s being exchanged 1in commerce, typically the
tull-service check-out station at a retail store. The present
invention utilizes, 1n part, the standard design of a cash box
(10) having a currency drawer (but now incorporating a
UVC 1rradiation system (FIG. 1, Panel C). On the left side
of the front outer face of the outer cash box are green (26)
and blue (27) LED indicator lights powered directly from
the circuit board described herein (FIG. 2). Alternatively, a
third red LED 1indicator light 1lluminates when the clock on
the circuit board reaches 10,000 hours which functions to
notily the user that the bulb 1s to be replaced. FIG. 3 provides
a block diagram of the main control board, showing the
interrelationships between the irradiation lamps and user
indication LEDs. FIG. 3 incorporates the third red LED
which alternatively can be used to assess the life of the UV
bulbs.

In one embodiment inside the outer box, a secondary
micro switch 1s incorporated with the existing micro switch
of the germicidal system through a specially designed con-
nector (41). As shown in FIG. 4 Pancel A, a V bend 1n the
center keeps both arms of the switch connected as well as
evenly separated. This insures smooth operation for the
accuracy of the timing corresponding with the opening and
closing of the germicidal chamber or cash drawer as well as
the overall UVC operation.

In an alternate design, the LED indicator lights are
positioned on the upper portion of the front face. A modular
micro switch assembly 1s shown i FIG. 4, Panel B. As
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shown 1n FIG. 4, Panel C the assembly 1s easily mounted 1n
the rear of the mner portion of the outer box with quick
connectors.

Further the outside bottom of the outer box has a 234" x
114"%x2" deep metal pocket (55) modified to contain a 12 volt
power connection as well as the cash drawer POS interface.
By recessing this pocket and locating the connectors within
the pocket, the connectors are provided protection and the
drawer will sit flat. (see FIG. 5)

Special quick release power plugs and connectors on the
sterilization system as well an easily removable main PCB
microprocessor circuit board and a PCB Ultraviolet-C lamp
circuit board facilitate the eflicient exchange of the parts of
these components, allowing for cost-efiective, quick and
ellicient service on site. The quick release plugs and con-
nectors allow for rapid assembly and field repair.

The present invention considers all possible applications
of the general embodiment of the present invention. Not
only can 1t be applied to cash drawers, but replacement of the
plastic cash drawer with a stainless steel drawer has appli-
cations in the medical and dental industry where rapid and
casy sterilization of instruments or tools 1s needed to prevent
infections.

Another application 1s 1n the food industry. One embodi-
ment 1s a drawer without a bottom. The bottomless drawer
1s placed over cutting utensils and cutting boards in to
sterilize. An optimized exposure time to the UVC 1rradiation
allows complete sterilization in-situ. Typical application
would involve sterilization of a wood cutting board by
simply placing the bottomless drawer over the target cutting
board and exposing to UVC 1wrradiation for a predetermined
time period.

UVC—PCB Circuit Board Germicidial Sterilizer

FIG. 3 shows a block diagram of the main control board.
All components are UL certified or are UL recognized
components. A 2 pin male connector links the 12 volt DC
input with a 3 amp fuse on circuit board. Another 2-Pin male
connects to 2 pin female connector attached to 18 gauge+—
wires that connect to a 2.1 mm barrel power connector that
installs 1n the bottom of the unit 1n the recessed pocket. The
unit further contains (4) AC/DC high voltage rms transform-
ers.

A microcomputer processor mounted on shock absorbing
rubber grommets 1s incorporated to provide a custom pro-
gram and a micro switch which functions 1n the assimilation
ol a one shot timer, controlling the transformers and LEDs.
The blue LED UVC indicator light and the UVC germicidal
lamps are switched on or ofl to indicate the status of the
power or UV light, respectively. The processor also controls
a potentiometer to supply the time required for the antimi-
crobial process. It 1s used to monitor, store and display the
information and 1s set by two separate minute and second
push button digital micro switches which when pressed will
display the time that the UVC lamps will remain active,
resulting 1n a much improved accuracy in regulating the
amount of time the UV light 1s on, allowing for improved
optimization of irradiation time intervals, and 1n standard-
1izing the manufacture/product of multiple devices for a
specific application. The processor 1s also used to monitor,
store and display the mnformation of the total accumulated
time the UVC lamps have been active, thus providing an
indication for replacement. The processor 1s responsible for
monitoring and sending information to the red LED light
when the life of the lamps has been exhausted and notifying,
the user to replace lamps. The LED green light on the front
outside face of sterilization unit 1s constantly i1lluminated
when power 1s applied to the unit. LED blue light on front
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6

outside face of the sterilization unit 1s 1lluminated only when
power 1s applied from the micro switch, causing the micro-
computer processor to engage the AC nverter to power the
UVC bulbs and engage the timer, potentiometer and the
LCD or LED readout. The LED (or LCD) panel on the outer
front face of circuit board 1s controlled by the microcom-
puter processor which sends commands to the LED or LCD
panel to display the accumulated time the UVC bulbs have
been on. On the main PCB circuit board there are 2 brown
male 11 pin output connectors. These connectors receive a
set of custom designed 5000 k AC voltage silicone wires
consisting of 4 red power and one white ground for AC
voltage. Fach set of cables has a brown female 11 pin
connector on one end that connect to the circuit board and
a white female 11 pin connector that connects to the Ultra-
violet-C lamp circuit board.

The PCB Ultraviolet—C Lamp Circuit Board

The PCB Ultraviolet-C (UVC) lamp and circuit board 1s
shown 1n FIG. 6. FIG. 6 shows one embodiment where the
board 1s 14 inch by 274 inch with one white 11 pin male
connector input (61). The 11 pin male connector 1s soldered
to four traces that are designed for two germicidal UVC
lamps, 5 watt, (5 mmx240 mm) having 253.7 nm wave-
length with 2600 microwatts at 1 inch per cm”. The lamps
are staggered 2" left to right on the Ultraviolet-C lamp
circuit board to provide complete coverage of the target area.
These lamps are also soldered onto the Ultraviolet-C lamp
circuit board so as to maintain a secure connection through-
out their use. The lamps are designed to start quickly by
using 1500 vrms to start and 900 vrms to run. This combi-
nation ol power, size and characteristics of the lamp pro-
vides a unique feature to the lamps 1n the present invention,
allowing them to start and reach 1its full power potential
while killing 99.999% of germs within seconds instead of
the minutes needed 1n the prior art. Thus the lamp allows
faster service treatment on/ofl times when used and ensures
complete 1rradiation during routine on/oil use.

The PCB lamp circuit board has 3 holes uniformly on
cach side of board (63). These holes allow a threaded brass
insert attached to a steel pin which accompanies a rubber
grommet to allow for shock absorption and for the circuit
board to float above the attachment surface. A further
embodiment of the PCB Lamp circuit board 1s a ¥5"x12"
strip of hook and loop Velcro on back of the length of board
making board simple to exchange when lamps need to be

replaced.
A Turther embodiment of the PCB Ultraviolet-C (UVC)

lamp and circuit board 1s shown in FIG. 7. FIG. 7 Panel A
shows a modular UVC lamp unit for assembly mto a UV
cash box. Two separate PCB lamp circuit board assemblies
(65), each having two UV-C lamps are mounted on the
circuit board. The PCB lamp circuit board assemblies (65)
are easily mounted on an aluminum platform (67) having an
insulated surface and using a staggered pin orientation (66)
as shown 1n Panel B. An aluminum perforated protective
screen (68) as described below covers the Ultraviolet-C
(UVC) lamp and circuit board. The protective screen 1s
inserted onto the aluminum plate (67) along the front and
back 45 degree angle screen edge and a corresponding 45
degree angle edge of the aluminum platform as shown 1n
FIG. 8 Panel A. Once assembled the modular lamp compo-
nent 1s quickly and easily installed with 4 screws (71) onto
a support platform (72) on the inner top surface of the outer
box. The circuit board and lamp are connected to the umt
through a two circuit board connectors (73) having a hold-
down shield (74) as shown i FIG. 8 Panel B. Panel C

depicts another embodiment which incorporates the modular
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design with standoil pins (75) in the center of the aluminum
platiorm (67) to support the screen and allow for 1t to be
screwed down.

The Aluminum Perforated Protective Screen

As shown 1 FIG. 9, a 153"x8" an aluminum perforated
protective screen protects the boards from damage and
allows the target, such as coins or paper notes, to be exposed
to the generated radiation. FIG. 9 shows the outer box with
the bottom side up and with the drawer removed. The
aluminum perforated screen (68) 1s attached to the inner
surface of the top side of the outer box (10). As shown 1n
FIG. 10, the screen 1s angled at 90 degrees on each side with
portions cut open for wire access (81) and on the front and
back edges up, at a 45 degree angle so as to raise the center
of the screen to provide a protective area for the PCB Lamp
circuit board. The 45 degree angle also provides deflection
for the drawer 11 it happens to be raised or the system 1is
abused. The system 1s capable of preventing a high degree
ol abuse and will not allow the bulbs to break. I1 the bulbs
do break, the screen will provide containment and will not
allow the broken lamp to fall into the drawer. The perfora-
tion on the screen allows the 254.7 nm light waves to
penetrate through and be effective 1n sterilizing the contents
of the drawer. In addition, the screen 1s painted black on the
back side as to not allow any retlection of the light wave so
the full strength of the light wave moves through the
perforated protective screen.

As discussed above, the present invention has applica-
tions 1n the healthcare industry (see FIG. 11). One embodi-
ment 1s the use of the outside box (10) and drawer (12) in
disinfecting medical instruments prior to use. Specially
designed compartments enable complete exposure of the
surface of each tool to the UV-C radiation, thereby ensuring
uniform disinfection. To this end, stainless steel compart-
ments allow light to be reflected from all interior drawer
surfaces. A mesh platform (93) sits slightly above the bottom
surface of the compartment. The mesh pattern 1s sutliciently
porous as to allow UV-C light to retlect of the bottom drawer
surface to 1wrradiate the underside of the tool. FIG. 11 shows
a typical medical sterilization drawer having three compart-
ments for positioning medical and surgical tools for UV-C
irradiation. Each compartment 1s fitted for a mesh platiorm
as shown.

A further embodiment contemplated in the present inven-
tion 1s the mcorporation of a small credit card size computer
with WIFI capabilities. Together with a cell phone applica-
tion to collect data on the status of the cash drawer (or other
device of the present invention), individual cash drawers are
monitored in real-time: For example, the application can
assess the status of the power supply or information from the
indicator lights. Information regarding the UV lamps relat-
ing to on/off time or time each lamp i1s on, record of the
lifetime on the UVC bulbs to indicate replacement, the
temperature inside the cash drawer, the number of times the
cash drawer opens 1 a unit of time, detecting the cash
drawer open time and assess. Thus 1t left open to long (theit
or another problem), appropriate action can be quickly
initiated. These all are set to be monitored without supervi-
s1ion and send a communication by e-mail to the responsible
party as well as the owner, informing them that there 1s any
type of problems with the drawer.

Sample Test

In order to further confirm the ability of the cash drawer
to completely aflect microbes and disinfect the surface of
any currency transierred during the completion of a pur-
chase or at the check-out station, three separate bills were
randomly tested from two actively currency transacting
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stores, a restaurant and a pharmacy. Each selected bill was
aseptically stored and transierred by sterile techniques prior
to testing. Testing was completed by independently swab-
bing the surface of the collected bills before and after
exposure to the UV-C cash drawer system described 1n the
present mvention. Petr1 dishes were incubated for 72 hours
at 32° C. and then assessed for microbial growth on the agar.

In the first experiment (FIG. 12, Panel A and B), currency
exchanged from a fast-food restaurant was selected. Three
bills were each mndependently swabbed to 1inoculate a sterile
petr1 dish 1n three separate regions as shown. Panel A depicts
growth 1n each region after 72 hours of incubation. While
cach bill had varying amounts of microbial growth, Panel A
shows the presence of microbes growing on the petr1 dish 1n
cach region, representing their presence on the surface of the
sampled bills. In Panel B, the same currency has now been
disinfected using the UV-C cash drawer disinfection system
of the present invention. Here, microbe growth has been
significantly attenuated, if not completely inhibited, after
exposure of the bills to the UV-C cash drawer system.

In the second experiment (FIG. 12, Panel C and D),
currency exchanged from a pharmacy was selected. Again,
three bills were each independently swabbed to noculate a
sterile petr1 dish 1n three separate regions. Panel C shows a
significantly greater amount of infection 1n all three bills
compared to the restaurant sample, but especially notewor-
thy 1s Panel D where the growth 1s again completely
inhibited on all three samples after exposure to the UV-C
cash drawer system.

Kit and System for a Complete Anti-Germicidal Protection
System

In addition to the device described above, a complete
system 15 disclosed herein for continued, long-term protec-
tion against microbes and other biological agents found and
transmitted at most large commercial full-size check-out
stations, such as those found at a department store or
discount retail stores. The kit ensures all surfaces and
employee/user hands are cleaned and monitored for a clean
store environment. The kit includes, 1n part, natural botani-
cal sanitizing wipes, hand sanitizer, disinfecting wipes, and
a disinfecting all-purpose spray cleaner (see FIG. 13).

Most disinfectant wipes incorporate alcohols, aldehydes,
oxidizing agents, phenolics, and quaternary ammonium
compounds. Each has known properties and toxicities with
varying safety standards. For example, bleach 1s commonly
used to sanitize, especially 1n areas used by children. Bleach
1s a chemical 1rritant to the lungs and mucous membranes
and 1s especially toxic to the individual who 1s diluting or
cleaning the surface.

However the present invention considers a natural botani-
cal alternative incorporated into the kit components, provid-
ing the safest work environment available for employees
working at the store’s full-service check-out station and
customers. Natural botanical ingredients used 1n the formu-
lation of the present invention include thymus vulgaris o1l
(thyme o1l with 1s a natural antimicrobial), citric acid (an
antioxidant and environmentally benign cleaning agent),
sodium decylglucosides hydroxypropyl sulionate (a plant-
based emulsifier derived from corn sugar and coconut o1l),
hydrolyzed oats (a skin conditioner), origanum vulgare
(oregano) o1l (a natural essential o1l fragrance), aloe bar-
badensis leaf (aloe vera, a natural emollient and skin con-
ditioner), copper PCA (a skin conditioner and naturally
occurring mineral found in human skin), sodium citrate (a
natural pH balancer), and water.

The only known natural disinfectants are botanical dis-
infectants. Botanical disinfectants are known to kill over
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99.99% of bacteria, fungus and other microbes. They are
applied without mixing, requiring no rinsing or wiping to
remove. It can be used to sanitize such areas as a child care
tacility. It 1s most applicable in a work environment where
an eflective disinfectant 1s needed, yet the application must
be sale for employees and other personnel who come in
contact.

As a verification component of the kit, a portable microbe
detection device 1s included with the kit in order to sample
the mdividual check-out stations and monitor for the pres-
ence of microbes. While all detection devices known 1n the
art are considered, the preferred device utilizes the detection
of ATP. This 1s the simplest and most cost-eflective rapid
testing means for measuring mold, bacteria and other
microbes.

The kit further contains imnformation and instructions to
optimize the use of the botanical disinfectant and a testing
schedule for sampling with the portable microbe detection
device.

The contents of the articles, patents, and patents applica-
tions and all other documents and electronically available
information mentioned or cited herein, are hereby incorpo-
rated by reference 1n their entirety to the same extent as 1f
cach individual publication was specifically and individually
indicated to be incorporated by reference.

The terms and expressions used herein have been used as
terms of description and not of limitation, and there 1s no
intention 1n the use of such terms of excluding any equiva-
lents of the features shown and described or portions thereof.
It 1s recognized that various modification are possible within
the scope of the mvention claimed. Thus, 1t should be
understood that although the present invention has been
specifically disclosed by preferred embodiments and other
features, modification and variation of the invention embod-
ied therein herein disclosed may be used by those skilled 1n
the art, and that such modification and variations are con-
sidered to be within the scope of this mnvention.

I claim:

1. A UVC germicidal device comprising:

a. an outer box;

b. an 1inner drawer;

¢. an aluminum perforated screen on the 1nner top surtace

of the outer box having a 45 degree angle edge on the
front and rear portions to provide a protective closure
and having a standofl pin configuration centered on a
support platform; and

d. at least two UVC germicidal lamps within the alumi-

num perforated screen mounted on the top of the inner
portion of the outer box and staggered approximately
two inches apart wherein up to 1500 vrms 1s needed to
start the lamp and 900 vrms 1s needed to run the lamp
in order to rapidly kill 99.999% of all germs within the
drawer during a period of time when the inner drawer
1s closed.

2. The device of claim 1 having an inner drawer with
compartments having sutlicient space within each compart-
ment to rapidly kill 99.999% of all germs.
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3. The device of claim 2 where the inner drawer has
compartments for storage of surgical tools having compart-
ments containing a mesh platform.

4. The device of claim 3 where the inner drawer 1s
stainless steel.

5. The device of claim 2 wherein compartments are
capable of storing diflerent denominations of currencies.

6. The device of claim 3 wherein the outer box with inner
drawer provide storage for currency exchanged at a full
service check-out station 1 a retail store.

7. The device of claim 1 having at least two LED 1ndicator
lights on the front face of the outer box to indicate power and
1llumination.

8. The device of claim having dual micro switches con-
nected through a connector having a V-bend for synchro-
nizing opening and closing of the inner drawer with on or off
status of the UVC lamps.

9. The device of claim 1 having a metal pocket on the
outside surface of the bottom of the outer box for a 12 volt
power connection and a cash drawer point of sale (POS)
interface.

10. The device of claim 1 further having a microprocessor
to control transformers, potentiometer and LEDs that act
together to 1lluminate, monitor and report the status of the
illumination process.

11. The device 1n claim 10 having two separate digital
micro switches to display i1llumination times to accurately
optimize 1rradiation time intervals.

12. The device 1n claim 1 having an aluminum perforated
screen with an mner surface painted black to prevent reflec-
tion of emitted UV light.

13. The device in claim 1 having two 5 watt UVC
germicidal lamps with a wavelength of 233.7 nm with 2600
microwatts at 1 inch per cm®.

14. The device of claim 1 where two lamp circuit boards
cach having two UVC germicidal lamps are mounted on an
insulated modular platform and covered by an aluminum
perforated protective screen.

15. The device of claim 14 further having standofl pins to
support the screen.

16. The device of claim 1 having a network interface
controller (NIC) for interfacing with a computer or mobile
device.

17. A kat for reducing the transmission of microbes at a
check-out station 1n a retail store comprising

a. a device of claim 1 having a drawer capable of storing

different denominations of currencies;

b. natural botanical disinfectants from a group consisting

of samitizing wipes, hand sanitizer, disinfecting wipes,
a disinfecting all-purpose spray cleaner, and combina-
tions thereof;

c. a portable microbe luminometer detection device; and

d. mstructions for application of the botanical disinfectant

and instructions for using the microbe testing device.

¥ ¥ # ¥ ¥



	Front Page
	Drawings
	Specification
	Claims

